Aerococcus urinae is a pathogen that rarely causes severe or fatal infections. We describe four cases of severe A. urinae bloodstream infections. All patients had underlying urologic conditions. Urine cultures, however, were negative.
the bladder, the patient became septicemic. His temperature was 39.6°C, and he was hypotensive, with a blood pressure of 65/40 mm Hg and a heart rate of 92 beats per minute (b/min). After performing blood and urine cultures, fluid resuscitation was immediately started, as well as intravenous cefuroxime administration on the presumptive diagnosis of a urinary tract infection. An ECG was normal. The laboratory findings showed a CRP level of 46 mg/liter, sodium 140 mmol/liter, potassium 3.5 mmol/liter, urea 9.0 mmol/liter, and creatinine 107 mol/liter. Cefuroxime was replaced with flucloxacillin when Gram-positive organisms, thought to be staphylococci, were identified in the blood cultures. However, after growth on blood agar, the alpha-hemolytic colonies resembled viridans streptococci. Using the Vitek system and 16S rRNA gene sequence analysis, the organisms were identified as A. urinae. A transthoracic echocardiogram (TTE) showed a possible vegetation on the aortic valve, and the antibiotic treatment was switched to high-dose penicillin (12 million IU/day). Because the patient had a poor prognosis, he did not consent to a TEE. Because the patient's condition deteriorated, treatment was discontinued. He was transferred to a hospice.
Patient C, an 87-year-old man, was admitted for progressive dyspnea. Physical examination revealed an elevated jugular venous pressure, a grade IV/VI holosystolic heart murmur on the apex, and late inspiratory crepitations at the lung bases. The patient's blood pressure was normal, and he did not have fever. He had a history of basal cell carcinoma, glaucoma, bifascicular block, lower-urinary-tract symptoms, and heart failure. An ECG showed a sinus rhythm of 84 b/min and right bundle branch block configuration. A chest radiograph showed signs of pulmonary congestion. A TTE was performed because of the new heart murmur and showed poor left ventricular function with an ejection fraction of 40 to 50%, a severe tricuspid valve regurgitation, and severe mitral valve regurgitation with a flail of the hindmost valve and a possible vegetation on the valve. The right atrium and ventricle were dilated. Blood and urine cultures were performed, and the patient was transferred to the coronary care unit but shortly thereafter went into cardiac arrest. After successful cardiopulmonary resuscitation, mechanical ventilation, hemodynamic support, hypothermia, and antibiotic treatment were initiated on the intensive care unit. Considering the very poor prognosis, treatment was discontinued, and the patient died. Urine cultures were negative, but blood cultures obtained at admission were positive for A. urinae identified by Vitek (bioMérieux, France). Autopsy was denied.
Patient D, a 78-year-old woman, was admitted for septic shock. One day earlier, she had undergone flexible ureterorenoscopy with laser lithotripsy and ureteral stent implantation. Cefazolin and gentamicin had been administered preoperatively. Besides a renal calculus and recurring urinary tract infections, the patient had a history of aortic valve sclerosis, slight mitral and tricuspid valve regurgitation with good left and right ventricular function, hypertension, and diabetes mellitus. On physical examination, she was febrile (39.1°C) and hypotensive (80/50 mm Hg). On auscultation, a systolic heart murmur was heard on the second intercostal space on the right side of the sternum. The white blood cell count was 15.7 ϫ 10 9 /liter, and the CRP level was 157 mg/liter. The serum creatinine level was 185 mol/liter. Serum levels of sodium and potassium were normal. Repeated urinalysis showed a few white blood cells but no nitrite, and urine cultures performed before the initiation of antibiotic treatment were negative. The chest radiograph was normal except for a slight cardiomegaly. The patient was treated with intravenous fluid administration and antibiotics. The antibiotic regimen consisted of cefuroxime and vancomycin. The latter was added because previous urine cultures yielded Enterococcus faecalis and allergy to amoxicillin was recorded. Vasoactive agents were required to treat refractory shock. Ultrasound examination of the abdomen showed normal-sized kidneys without signs of obstruction. Over the course of 14 days, the patient recovered. Blood cultures were positive for A. urinae and Escherichia coli.
Aerococcus urinae is a Gram-positive, catalase-negative coccus that was first described in the 1990s as a causative organism of urinary tract infections (1) . A. urinae levels of 0.3 to 0.8% in urine specimens are reported, with a preponderance in patients with underlying urologic conditions (6, 8) . Although the organism is considered to be of low pathogenicity and may not always need to be treated (6, 8) , there are descriptions of severe, sometimes fatal infections, such as endocarditis (2-4, 6-9, 11), but often in the presence of urinary tract infections or symptoms typical of this infection (12) . The mortality rate of A. urinae endocarditis is high, but the virulence factors are as yet unknown. Old age and underlying urologic conditions, such as prostatic hyperplasia, seem to be risk factors for infection (2, 6, 7) .
Microbiology. Isolates of A. urinae may easily be mistaken for staphylococci in the Gram stain, because they appear as Gram-positive cocci that are arranged in tetrads or clusters (12) . Colonies on blood agar may be mistaken for streptococci, because these show alpha hemolysis and are catalase negative, resembling viridans streptococci and some enterococci (5, 12) . Primary identification is based upon Gram stain of alphahemolytic colonies which are catalase negative. Aerococcus species will appear as Gram-positive cocci in clusters, which differentiates these species from streptococci and enterococci (12) . Differentiation between A. urinae and Aerococcus viridans can be done by testing for pyrrolidinyl aminopeptidase (PYR), which is only positive for A. viridans, and leucine aminopeptidase (LAP), which is only positive for A. urinae (5, 12) . Furthermore, automated systems like the Vitek system are reliable instruments for phenotypical identification, and 16S rRNA PCR may be used for genotypic confirmation. Sometimes blood cultures remain negative, in which case 16S rRNA PCR directly on a blood culture could reveal A. urinae (11) . In our laboratory, urine cultures are routinely performed on blood agar and a chromogenic agar that is specific for Gram-negative species. Gram-positive cocci that grow in clusters and show alpha hemolysis on blood agar are further determined using the Vitek system. Aerococcus species are tested for sensitivity to penicillin, amoxicillin, clindamycin, doxycycline, vancomycin, and erythromycin. A. urinae is often sensitive to penicillin, amoxicillin, and quinolones, such as ciprofloxacin, but variably sensitive to clindamycin, erythromycin, and doxycycline. Strains are resistant to aminoglycosides and other antimicrobials used for treating urinary tract infections, including co-trimoxazole and trimethoprim (6, 10) .
Incidence. A search in our laboratory database for urine and blood cultures positive for A. urinae showed 136 patients with a urinary tract infection and 7 patients with a bloodstream infection with this microorganism from November 2004 until December 2009. Since our hospital serves a population of about 500,000, the incidence of A. urinae urinary tract and bloodstream infections is estimated to be 54 and 3 per 1,000,000 per year, respectively. The percentages of antibiotic sensitivities of A. urinae isolates of the described cases and all blood and urine strains isolated from 2004 to 2009 are shown in Table 1 .
In conclusion, urologic conditions predispose for infections with Aerococcus urinae. Generally considered to be of low pathogenicity, this microorganism may cause severe bloodstream infections, including endocarditis. The identification of A. urinae can be challenging. Physicians and microbiologists should consider endocarditis in patients when A. urinae is isolated from the blood. 
